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This invention relates to. compounds of thegen- 
eral formula 
- -1'q R  
/ \o__=_--_ 
c_N//  . 
in which X is  ember of fhe group consisfing 
o.SO2, SO, and S,  is a .member Of .fhegroUp 
cois of hyogen and 
subsçiffed hydrocarbon radical '   member 
of fhe group consçin ohyogen snd an alkyl 
radical, and Y .  member 
sisti SUbSfifud or nubsfifud 
radical anLoE; and o fhe process .of ming 
fhem. Theaew produè are fod  be eec- 
.fîve nfibrial agenfs. 
Iç is fhe objf of fhe presenf nvençion ço pro- 
vide new and uoefu] organic compoun. 
furer objecf o provide new and fherapeufic 
compouns acfive aai bacra, parficarly 
apar hereinfer. 
f is commonly believed 
 of fhe genera]  type of -subsfifu de- 
rivafives of 4,4'-diaodiphenyl sulfone and.re- 
]d compo owe-fheir acfivi- emoval 
of fhe subsfiuen and ]iberafJon of fhe 
 psrenf ano compound by cafabe]ic processes; 
N - heferocyclic -subsfifud compoun of fhis 
fype, however, are nof coidered fo be fh 
eleavable and fhoughf .o :be inacfive per se (see, 
for .example, E. H. :Nerhey, The Sulfonamides 
and Allied Compounds«einhold Publishing Cor- 
rfafien, New York, 194S, pp, S4L $44). Con- 
fraW te :expecfafions, ithas been fod fhat fhe 
N, herocyclic-subsfifud eriva.fives of 4,4'-i- 
aminodiphenyl .sulfone and related comunds 
described :herein are poerul 
aen.; for examp]e, p- 2»4-oEaminos-frianyl- 
6)-aminophenyl p'aminopenyl suone-is een 
more uctive against Mycocterium tubosis 
thun  4,-dminodiphenyl sulfone: 
-. cording  the resent invention, the new 
compoudsare genera. obtu by reacting un- 
substuted or appropriatel substituted 2,4-dî- 
amino-6-chloro-s-triuzine th a 4,4'dubsti- 
tute diphenyl sulfone, or analogous sulfoxide 
or sulfide, in which ut least one of the substi- 
tuen is an amino group avg at least one 
hdrogen utom capable of replucen. The.in- 
vention is illtrated by the following examples 
without beig rtriced thereto: 
Examle 1.0.16 mole (40 g.) 4,4'-amino- 
OEheyl. Sfone is OEssolved  !.6 1. ho wuter 
contuining 48 ml. con'centruted hydrochloric ucid. 
0.16 mole 2,4-diuo - 6 - chloro - s - triIne 
adde, ud the mixte is boiled for 10 minutes. 
e esuling clr s0tion; un chilling 
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Ci, deposîts the dihydrochloride of bis 
diamino - s - triazinyl - 6) - aminophenyl] sui- 
fone,"which is removed :by filtration . and bas .a 
dry Wéight of t9.1 g. The filtrate, on keepingat 
5 5 ° C..for 72 hours, yields the dihydrochlorlde.of 
p -(2;4 - diamino - s -.triazinyl- 6) . amlno- 
phenyl p'-aminophenyl-sulfone, which i Isolated 
by filtration and has:a dry weightof 22.4 g. The 
formation of this product may -be represented as 
10 follows: 
=N 
25 The product is recrystallized by dissotvingif in 
1 l. boiling waer, adding 500 mi.. concentrted 
hydrochloric acid, and chilling. The .resling 
white mat2ris1 is filtered, washed wïthicecold 
normal hydrochlorie acid and acetone, dri2d in 
30 vacuo, and weighs 21.4 g. 
12 g. of this dihydrochloride are dissol.ved 
600 ml. hot water. To the resulting clear solu- 
tion is added with stirring a solution of 4:8 
g. anhydrous sodium carbonatein 120 ml. water. 
35 A soft .pecipitate o.p-(2,4-diamino-s-triaziyl- 
6) ,aminophenyl p'-aminophenyl sulfone in the 
ïorm of the free base is obtained which.-hardens 
on chilling. Af ter filtering and washing .with 
water, the product is further purified by grind- 
40 in.g with water to form a rhin paste, fllterlng 
again, washing with water, and drying in. vacuo. 
The yield is -8.8 g. The free .base ts a wtilte 
powder which is only sliglitly soluble in water, 
sparingly soluble in dilute hydrochlorlc acid, 
45 and. soluble in propylene glycol. When sodium 
nitrite is added to a cold acid solution of this 
product, a diazonium salt i  formed. The 
diazotized product couples with l-salt in the 
presence of alkali and with other compounds 
50 capable of undergoing a coupling .reactïon. 
When heated rapidly, the base melts af ap- 
proximately 240-245 ° C. 
Example 2.A mixture of 2.48 g. (0.01 mole) 
4,4'-diaminodiphenyl sulfone, I00 ml. water, 3 
55 ml. concentrated hydrochloric acid, and .2.91 g. 
(0.02 mole) 2,4-diamino-6-chloro-s-triazine is 
boiled for 10 minutes and then cooled: The 
sulting whie precipitate of the dihydzochloride 
of bis [p:(2,4-diaminos-triazinyl-6)-aminophen, 
60 yl] :sulfone is filtered on paper,, washed witIi 
.... ditute .hydçochloriC acid an.d acet.one, and is 
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dried lni.vacuo.: The produc, formed in high r/4'tlinindiphenyisulfone, 4,4'di-(meth - 
yield has the formula ylamino)-diphenyl sulfone, '4-nitro«4'ethylami - 
NH2  
C--N 

If may be recrystallized from dflute tiydro  
chloric acid substantially as described in Exam- 
ple 1. If is converted to the corresponding 
free .base bisp-(2,4-diamino - s - triazinyl-6)- 
aminophcnyH sulfone, by the action of an 
.aqueous solution o. sodium  carbonate or an- 
other sultable basic compound, substäntially as 
desc!bedl in .EXample 1. This free baseis a 
white.powder which does nót melt af 250 ° C. " 
. Exarae 3.--0.-16 " mole  - amino - 4nitrqdi - 
phenyl sulfone-is reacted with 0.16 mole 2,4- 
. diamino-6-chloro-s-triazine substantially as de- 
scribed in Example 1. The resulting product, 
the monohydrochloride of p-(2,4-diamino-s- 
triazinyl-6)-aminophenyl p'-nitrophenyl sui- 
forte, is reducible by the action of a sultable re- 
ducing agent, for example, by heating with an 
excess of tin in dilute hydrochloric acid, to form 
p-(2,4-diamino-s-triazinyl-6)-aminophenyl p'- 
aminophenyl sulfone in the form of a salt. 
Examçe 4.--4,4'-diaminodiphenyl sulfoxide is 
reacted with 2,4-diamino-6-chloro-s-triazine 
substantially as described in Example 1. 
Examçe  5.---4,4'-diaminodiphenyl sulflde is 
:rected with 2,4-diamino-6-chloro-s-triazine 
substantially as described in EoEample 1. 
Examçle 6.---4-amino-4'-nitrodiphenyl sul- 
foxide is reacted with 2,4-diamino-6-chloro-s- 
triazine substantially as described in Example 3. 
. Examçe 7.--4-amino-4'-nitrodiphenyl sulflde 
.i reacted with 2,4-diamino-6-chloro-s-triazine 
substantially as described in Example 3. 
- In Examples 1 and 2, the ratio of 2,4-diamino- 
6-chloro-s-triazine tó 4,4'-diaminodiphenyl sul- 
fone may be less than-1 or greater than 2 re- 
spectively. In the .above examples, instead of 
hydroehldric acid, another mineral acid such as 
sulfuric acid, or an organic acid such as tartaric 
cid may be used and the amount of acid may 
be varied. Instead of carrying out the reac- 
tions described ai the boiling point, another 
temperature may be used, preferably above 60 ° 
C..The duration of the heating period may be 
aried within wide limits. 
Irï the above examples, instead of unsubsti- 
tutëd 2,4-diamino-6-chloro-s-triazine there maY 
be used .a .2,4-diarnino-6-chloro-s-triazine sub- 
StitUted bY one. or more lower alkyl, .alkenyl, 
hydroxyalkYl, and carboxyalkyl radicals, for 
example, 2-amino-4-propylamino - 6 - chloro-s- 
riazine, - 2-amino-4-allylamino-6 -chloro-s-tria  
zine, 2 - arnino - 4 - (2' - hydroxyethylamino) -6- 
chloro - s - triazine, 2 - amino-4-carboxymethyl- 
mino26-chloro-s-triazine, 2,4 - di - (methylami- 
no)-6-chloro-s-triazine, and 2,4-di-(ethylami- 
no)-6-chloro-s-triazine, iving products analo- 
gous to those of the above examples. 
"Instead of using as reactants the 4,4*-disub - 
stituted diphenyl sulfones, sulfoxides and sui- 
rides having one or two unsubstituted amino 
groups set forth above, there may be used such 
sulfones, sulfoxides and sulfides, in which one or 
both of thc amino groups are substiuted by one 
or more !ower alky! radica]s, including among 
others 4.aminor4'-methylaminodiphenyl sulfone, 
4-amino'-ethlaminodiphenyl sulfone, 4ami - 

10 nodiphenyl sulfone, and 4-nitro-4'-methylamino- 
 diphenyl sulfoxide, giving products analogous to 
those of the above examples. 
The invention may be variously otherwise em- 
bodied within the scope of the appended claims. 
15 I claim: 
1. A compound having the formula 
NH 
 ;o_,____ 
20 
in which X is a radical seected from the group 
25 consistingof SO:, SO,. and S, and Y,IS a rdical 
selected from the group consis¢/ng of NI-I=, NOu, 
and 2,4-diamino-s-triazinyl-6 -aminó. 
2. The compound p-(2,4-diamino-s-triazinyl- 
6)-aminophenyl p'-aminophenyl sulfone. 
30 3. The compound bis[p-(2,4-diamino-s-triazin- 
yl-6) -aminophenyl] sulfone. 
4. The process which comprises reacting 2,4- 
diamino-6-chloro-s-triazine with an aromatic 
amino compound of ¢ah¢ general formula 
in which X is a radical selected from the group 
consisting of SO, SO, and S, and Y is a radical 
40 selected ïrom he group consisting of NH. and 
NO, by heating said reactants in aqueous solu- 
tion_in the presence of an acid, thereby causing 
substitution of at least one amino group of said 
aromatic amino compound by one 2,4-diamino- 
45 s-triazinyl-6 radical with elimination of hydro- 
chloric acid. 
5. The process which comprises reacting one 
molar equiwlent of 2,4-diamino-6-chloro-s-tri- 
azine with substantially one molar equivalent of 
50 4,4'-diaminodiphenyl sulfone 0y heating said re- 
actans in aqueous solution at the boiling point 
in the presence of hydrochl0ric acid, and recover- 
ing the product, p-(2,4-diamino-s-triazinyl-6)- 
aminophenyl p'-aminophenyl sulfone. 
6. The process which comprises reacting two 
mo!ar equivalençs oï 2,4-diamino-6-chloro-s-tri- 
-azine with substantially one molar equivalent 
of 4,4'-diaminodiphenyl sulfone by heating said 
-reactants in aqueous solution at the bofling point 
in the presence of hydrochloric acid, and recover- 
ing the product, bis [p- (2,4-diamino-s-triazinyl- 
6)-aminophenyl] sulfone.. 
RUTtt H. VOGEL. 
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